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DETAILED ACTION 



Election/Restrictions 
Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-16, drawn to a circuit board component which provides EMI 
shielding, classified in class 361, subclass 704. 

II. Claims 17-20, drawn to the process of making the said circuit board 
component, classified in class 29, subclass 831 . 



The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product can be made by a materially 
different electronic packaging techniques. 

Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for 
examination purposes as indicated is proper. 

During a telephone conversation with Mr. David Huang on 09/26/05 a provisional 
election was made without traverse to prosecute the invention of I, claims 1-16. 
Affirmation of this election must be made by applicant in replying to this Office action. 
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Claims 17-20 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Claim Objections 

1. Claims 2, 3, 6, 7, 10, 15 and 16 are objected to because of the following 
informalities: "escape of electromagnetic interface from... ." has been 
interpreted as "escape of electromagnetic interference from...." . Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claims 5, 14 and 16 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Oggioni et al. 
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• Regarding claim 5, Oggioni et al. discloses a circuit board component, 
comprising: a substrate having non-conductive material and conductive 
material supported by the non-conductive material (paragraph 0033), 
the conductive material defining (i) a circuit board interface, (ii) a die 
interface, (iii) a heat spreader interface, and (iv) a set of connections 
which interconnects the circuit board interface, the die interface and 
the heat spreader interface', a die coupled to the die interface defined 
by the conductive material of the substrate (paragraph 0035), the die 
including integrated circuitry which is configured to electrically 
communicate with a circuit board when the circuit board couples to the 
circuit board interface defined by the conductive material of the 
substrate (paragraphs 0021, 0035); and a heat spreader coupled to the 
heat spreader interface defined by the conductive material of the 
substrate, the heat spreader being configured to dissipate heat from 
the die (paragraph 0004), the heat spreader in combination with the 
heat spreader interface forming an electromagnetic interference shield 
when a portion of the circuit board interface connects to a ground 
reference of the circuit board through the circuit board interface 
(paragraphs 0009, 0022). 

• Regarding claim 14, Oggioni et al. discloses a circuit board 
component, comprising: a heat spreader configured to dissipate heat 
from the circuit board component (paragraph 0004); a substrate having 
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non-conductive material and conductive material supported by the non- 
conductive material (paragraph 0033), the conductive material defining 
(i) a circuit board interface, (ii) a die interface, (iii) heat spreader 
connecting means (201) for physically and electrically connecting to 
the heat spreader, and (iv) a set of connections which interconnects 
the circuit board interface, the die interface and the heat spreader 
connecting means (paragraphs 0021, 0022, 0035), wherein the heat 
spreader and the heat spreader connecting means form an 
electromagnetic interference shield when a portion of the circuit board 
interface connects to a ground reference of a circuit board through the 
circuit board interface (paragraph 0009, 0022); and a die coupled to 
the die interface defined by the conductive material of the substrate 
(paragraph 0035), the die including integrated circuitry which is 
configured to electrically communicate with the circuit board when the 
circuit board couples to the circuit board interface defined by the 
conductive material of the substrate (paragraph 0021). 
• Regarding claim 16, Oggioni et al. further discloses a heat spreader 
interface defined by the conductive material of the substrate which 
includes: conductive ground plates disposed along a flat surface of the 
substrate, the conductive ground plates encircling the die interface in a 
360 degree manner (Top surface of PTH's '201' in figure 2 & 3 that 
contact the heat spreader '401' constitute the conductive ground plane) 
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to minimize escape of electromagnetic interface from the die during 
operation of the integrated circuitry (Oggioni et al., paragraph 0009). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-4, 6-8,10-13, and 15 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Oggioni et al. (PGPub US 2003/0174478) in view of 

Takeuchi (PGPub US 2003/0122242 A1). 

• Regarding claim 1 , Oggioni et al. discloses a circuit board module, 

comprising: a circuit board having a component mounting location; a 

circuit board component mounted to the component mounting location 

of the circuit board (Figure 3), the circuit board component including: a 

substrate having non-conductive material and conductive material 

supported by the non-conductive material (paragraph 0033), the 

conductive material defining (i) a circuit board interface, (ii) a die 

interface, (iii) a heat spreader interface, and (iv) a set of connections 

which interconnects the circuit board interface, the die interface and 

the heat spreader interface, a die coupled to the die interface defined 

by the conductive material of the substrate (paragraph 0035), the die 
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including integrated circuitry which is configured to electrically 
communicate with a circuit board when the circuit board couples to the 
circuit board interface defined by the conductive material of the 
substrate (paragraph 0021, 0035), and a heat spreader coupled to the 
heat spreader interface defined by the conductive material of the 
substrate, the heat spreader being configured to dissipate heat from 
the die (paragraph 0004), the heat spreader in combination with the 
heat spreader interface forming an electromagnetic interference shield 
when a portion of the circuit board interface connects to a ground 
reference of the circuit board through the circuit board interface 
(paragraph 0009, 0022). Oggioni et al. do not disclose a heat sink in 
thermal communication with the heat spreader. Takeuchi discloses a 
heat sink in thermal communication with the hear spreader of a circuit 
board module (Figure 6). At the time the invention was made, it would 
have been obvious to one of ordinary skill in the art to incorporate the 
heat sink in contact with the heat spreader as taught by Takeuchi in 
the circuit board module as disclosed by Oggioni et al. to improve 
thermal dissipation (Takeuchi, paragraph 0023). 
• Regarding claim 2, Oggioni et al. further discloses a heat spreader 
interface defined by the conductive material of the substrate of the 
circuit board component which includes a conductive ground plane 
disposed along a flat surface of the substrate (Top surface of PTH's 
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'201' in figure 2 & 3 that contact the heat spreader '401' constitute the 
conductive ground plane) which minimizes the escape of 
electromagnetic interference from the die during operation of the 
integrated circuitry (paragraph 0010). Oggioni et al. do not disclose 
that the conductive ground plane completely encircles the die interface 
in a 360 degree manner. Takeuchi discloses a ground plane that 
completely encircles the die in a 360 degree manner (paragraph 0027). 
At the time the invention was made, it would have been obvious to one 
of ordinary skill in the art to incorporate the ground plane that 
completely encloses the die in a 360 degree manner as taught by 
Takeuchi in the circuit module as disclosed by Oggioni et al., to create 
a complete EMI fence around the die (Oggioni et al., paragraph 0009). 
• Regarding claim 3, Oggioni et al. further discloses a circuit board 
module of claim 1 wherein the heat spreader interface defined by the 
conductive material of the substrate of the circuit board component 
includes: conductive ground plates disposed along a flat surface of the 
substrate, the conductive ground plates encircling the die interface in a 
360 degree manner (Top surface of PTH's '201 ' in figure 2 & 3 that 
contact the heat spreader '401' constitute the conductive ground plane) 
to minimize escape of electromagnetic interface from the die during 
operation of the integrated circuitry (Oggioni et al., paragraph 0009). 
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• Regarding claim 4, Oggioni et al discloses a circuit board module, 
comprising: a circuit board having a component mounting location 
(Figure 3); a circuit board component mounted to the component 
mounting location of the circuit board, the circuit board component 
including: a heat spreader configured to dissipate heat from the circuit 
board component (paragraph 0004), a substrate having non- 
conductive material and conductive material supported by the non- 
conductive material (paragraph 0033), the conductive material defining 
(i) a circuit board interface, (ii) a die interface, (iii) heat spreader 
connecting means (201) for physically and electrically connecting to 
the heat spreader (paragraph 0033), and (iv) a set of connections 
which interconnects the circuit board interface, the die interface and 
the heat spreader connecting means (paragraphs 0021 & 0022), 
wherein the heat spreader and the heat spreader connecting means 
form an electromagnetic interference shield when a portion of the 
circuit board interface connects to a ground reference of the circuit 
board through the circuit board interface (figure 3, paragraph 0009), 
and a die coupled to the die interface defined by the conductive 
material of the substrate, the die including integrated circuitry which is 
configured to electrically communicate with the circuit board when the 
circuit board couples to the circuit board interface (paragraph 0021) 
defined by the conductive material of the substrate, and a heat sink in 
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thermal communication with the heat spreader of the circuit board 
component. Oggioni et al. do not disclose a heat sink in thermal 
communication with the heat spreader. Takeuchi discloses a heat sink 
in thermal communication with the hear spreader of a circuit board 
module (Figure 6). At the time the invention was made, it would have 
been obvious to one of ordinary skill in the art to incorporate the heat 
sink in contact with the heat spreader as taught by Takeuchi in the 
circuit board module as disclosed by Oggioni et al. to improve thermal 
dissipation (Takeuchi, paragraph 0023). 
• Regarding claim 6, Oggioni et al. satisfy all the limitations of claim 5. 
and further discloses a heat spreader interface that includes a 
conductive ground plane disposed along a flat surface of the substrate 
(top surface of PTH's '201 ' in figure 2 & 3 that contact the heat 
spreader '401' constitute the conductive ground plane) which 
minimizes the escape of electromagnetic interference from the die 
during operation of the integrated circuitry (paragraph 0010). Oggioni 
et al. do not disclose that the conductive ground plane completely 
encircles the die interface in a 360 degree manner. Takeuchi 
discloses a ground plane that completely encircles the die in a 360 
degree manner (paragraph 0027). At the time the invention was made, 
it would have been obvious to one of ordinary skill in the art to 
incorporate the ground plane that completely encloses the die in a 360 
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degree manner as taught by Takeuchi in the circuit module as 
disclosed by Oggioni et al., to create a complete EMI fence around the 
die (Oggioni et al., paragraph 0009). 
• Regarding claim 7, Oggioni et al. as modified by Takeuchi discloses all 
the limitations of claim 6, and further disclose that the conductive 
ground plane of the heat spreader extends along an outer periphery of 
the substrate (Figure 4). Oggioni et al. do not disclose a conductive 
ground edge disposed along the outer periphery of the substrate, the 
conductive ground edge being contiguous with the conductive ground 
plane and extending from the conductive ground plane in a 
substantially perpendicular manner relative to the conductive ground 
plane to minimize escape of electromagnetic interference from the 
substrate during operation of the integrated circuitry. Takeuchi et al. 
discloses a conductive ground edge disposed along the outer 
periphery of the substrate, the conductive ground edge being 
contiguous with the conductive ground plane and extending from the 
conductive ground plane in a substantially perpendicular manner 
relative to the conductive ground plane (figures 3 & 4) to minimize 
escape of electromagnetic interference from the substrate during 
operation of the integrated circuitry (paragraph 0004). At the time the 
invention was made, it would have been obvious for one of ordinary 
skill in art to incorporate the conductive ground edge disposed along 
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the outer periphery of the substrate with the conductive ground edge 
contiguous with the conductive ground plane and extending from it in a 
substantially perpendicular manner, as taught by Takeuchi in the circuit 
board component as taught by Oggioni et al. to be able to incorporate 
more electrical components under heat spreader and to provide EMI 
protection for them (Takeuchi, figure 7, paragraph 0025, 0026). 
• Regarding claim 8, Oggioni et al. further discloses that the heat 
spreader includes a main portion which extends along the flat surface 
of the substrate in a substantially parallel manner relative to the flat 
surface of the substrate; and an edge portion which extends along the 
outer periphery of the substrate in a substantially parallel manner 
relative to the outer periphery of the substrate, where the edge portion 
is contiguous with the main portion. Oggioni et al. do not disclose that 
the edge portion extends from the main portion in a substantially 
perpendicular manner relative to the main portion. Takeuchi et al. 
disclose a heat spreader where the edge portion extends from the 
main portion in a substantially perpendicular manner relative to the 
main portion. At the time the invention was made, it would have been 
obvious to one of ordinary skill in the art to incorporate the heat 
spreader where the edge portion extends from the main portion in a 
substantially perpendicular manner relative to the main portion, as 
taught by Takeuchi in the circuit board component as taught by 
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Oggioni et al. to create a complete EMI fence around the die (Oggioni 
et al., paragraph 0009). 

• Regarding claim 10, Oggioni et al. as modified by Takeuchi satisfies all 
the limitations of claim 5, and further disclose that the heat spreader 
interface includes: conductive ground plates disposed along a flat 
surface of the substrate, the conductive ground plates encircling the 
die interface in a 360 degree manner (top surface of PTH's '201 1 in 
figure 2 & 3 that contact the heat spreader '401' constitute the 
conductive ground plane) to minimize escape of electromagnetic 
interface from the die during operation of the integrated circuitry 
(paragraph 0010). 

• Regarding claim 1 1 , Oggioni et al. do not disclose a ring shaped solder 
joint formed from high temperature solder which forms an 
electromagnetic interference seal between the heat spreader and the 
heat spreader interface defined by the conductive material of the 
substrate. Takeuchi discloses a ring shaped solder joint ('408', 
paragraph 0019) formed from high temperature solder which forms an 
electromagnetic interference seal between the heat spreader and the 
heat spreader interface defined by the conductive material of the 
substrate (paragraph 0004, 0015). 

• Regarding claim 12, Oggioni et al. further discloses the heat spreader 
interface is disposed along a first flat surface of the substrate (figure 4), 
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wherein the circuit board interface is disposed along a second flat 
surface of the substrate (figure 2 & 4), wherein the first and second flat 
surfaces are substantially parallel to each other, wherein the circuit 
board interface includes an array of pads, and wherein the circuit 
board component further comprises: an array of circuit board contacts 
coupled to the array of pads, the array of circuit board contacts being 
configured to mount to an area array component mounting location of 
the circuit board using a surface mount technology soldering process 
(paragraph 0009, 0035). 

• Regarding claim 1 3, Oggioni et al. further discloses that circuit board 
component is an Application Specific Integrated Circuit (paragraphs 
0015, 0016). 

• Regarding claim 15, Oggioni et al. discloses all the limitations of claim 
14, and further discloses a heat spreader interface defined by the 
conductive material of the substrate which includes a conductive 
ground plane disposed along a flat surface of the substrate (Top 
surface of PTH's '201' in figure 2 & 3 that contact the heat spreader 
'401' constitute the conductive ground plane) which minimizes the 
escape of electromagnetic interference from the die during operation of 
the integrated circuitry (paragraph 0010). Oggioni et al. does not 
disclose that the conductive ground plane completely encircles the die 
interface in a 360 degree manner. Takeuchi discloses a ground plane 
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that completely encircles the die in a 360 degree manner (paragraph 
0027). At the time the invention was made, it would have been 
obvious to one of ordinary skill in the art to incorporate the ground 
plane that completely encloses the die in a 360 degree manner as 
taught by Takeuchi in the circuit module as disclosed by Oggioni et al., 
to create a complete EMI fence around the die (Oggioni et al., 
paragraph 0009). 

4. Claim 9 rejected under 35 U.S.C. 103(a) as being unpatentable over Oggioni 
et al. in view of Takeuchi as applied to claim 8 above, and further in view of 
Lee at al. (PGPub US 2004/0150102 A1). Oggioni as modified by Takeuchi 
satisfies all the limitations of claim 8, and further disclose electrically 
conductive material which forms an electromagnetic interference seal 
between the main portion of the heat spreader and the conductive ground 
plane of the heat spreader interface. However, Oggioni et al does not 
disclose electrically conductive material between the edge portion of the heat 
spreader and the conductive ground edge of the heat spreader interface. Lee 
et al. discloses electrically conductive material, which forms an 
electromagnetic interference seal between the edge portion of the heat 
spreader and the conductive ground edge of the heat spreader interface 
(figure 5, paragraph 0029). At the time the invention was made, it would have 
been obvious to one of ordinary skill in the art to incorporate the electrically 
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conductive material between the edge portion of the heat spreader and the 
conductive ground edge of the heat spreader interface, as taught by Lee et 
al., in the circuit board component disclosed by Oggioni et al. to create a 
complete EMI fence around the die (Oggioni et al., paragraph 0009). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Biju Chandran whose telephone number is (571) 272- 
5953. The examiner can normally be reached on 8AM - 5PM. Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynn Feild can be reached on (571) 272-2092. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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